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Des ription 

This invention relates to apparatus for manufactur- 
ing spark plugs, and to a method of manufacturing spark 
plugs. In particular the invention is concerned with the 
forming and positioning of the side electrode of a spark 
plug. 

Conventionally, the side electrode is welded to the 
. metal shell of the plug, with the electrode in a straight 
condition. The electrode is then bent over to produce the 
desired spark gap between the centre electrode and the 
side electrode. 

It is known, for example from DDR patent specifica- 
tion number 1 08 857 dated 1 9. 1 2. 1 973, to place a gaug- 
ing tool on the centre electrode, and then to use a roller 
or other tool to bend over the side electrode until it makes 
contact with the gauge. 

It is very well known that the spark gap between the 
two electrodes is a critical dimension. What is not so of- 
ten realised that it is also important that the free end of 
the side electrode should be uniformly positioned relative 
to the centre electrode in a plane transverse to the axis 
of the plug. It is an object of the present invention to con- 
trol both the spark gap and the transverse position of the 
free end of the side electrode, during the manufacture of 
the spark plug. 

According to a first aspect of the invention therefore, 
there is provided a method of positioning the side elec- 
trode of a spark plug after the electrode has been welded 
to a spark plug shell, the method comprising the step of 
first bending the free end of the electrode toward the plug 
axis, characterised by the further steps of stopping fur- 
ther transverse movement of the end relative to the axis, 
and then bending the part of the electrode between its 
ends into a curve. 

The bending is preferably controlled by an anvil on 
one side of the electrode and by a mandrel on the other 
side, and the mandrel controls the axial position of the 
free end of the electrode to obtain the correct spark gap 
in the finished plug. 

Because there are tolerances in respect of the di- 
mensions of the side electrode itself and in respect of the 
attachment of the electrode, by welding, to the plug shell, 
it is important to first correctly position the free end of the 
electrode, before determining the curve by which the 
electrode free end is joined to the plug shell. In accord- 
ance with the invention, the radius of curvature of the 
curved part of the side electrode will vary from plug to 
plug, but the curvature of this part of the electrode is not 
critical to plug operation. 

A second aspect of the invention provides apparatus 
for positioning the side electrode of a spark plug after the 
electrode has been welded to a cylindrical plug shell, the 
apparatus having a mandrel with a tip adapted to support 
the side of the electrode closest to the axis of the shell, 
an anvil, and means for providing relative closing move- 
ment between the mandrel and the anvil whereby the 
electrode is brought to its final position, characterised in 



that the mandrel has means for supporting the shell on 
th mandrel at a predetermined axial position, and the 
anvil has a recess with an opening which faces the man- 
drel and with two working surfaces, the first surface b^ing 

s curved to guide the end of the electrode towards the axis 
of the shell and the second surface making an angle with 
the first surface so as to limit movement of the electrode 
end transverse to the axis of the shell. 

The plug shell preferably has a through bore with a 

10 stepped diameter, and the mandrel then has a shoulder 
adapted to seat on the step to position the mandrel tip 
relative to the shell. Preferably when the centre electrode 
is positioned in the shell, it is positioned with reference 
to the same step so that the desired spark gap is 

15 achieved. 

The first surface of the mandrel preferably has a cur- 
vature greater than the curvature to be imparted to the 
side electrode, so that the actual radius of curvature pro- 
duced in the side electrode is not constrained by the an- 

20 vil. 

The invention will now be further described, by way 
of example, with reference to the accompanying draw- 
ings, in which: 
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Figure 1 shows, partly in cross section, a conven- 
tional spark plug; and 

Figures 2, 3, 4 and 5 show sequential steps in the 
positioning of the side wire during manufacture of a 
plug in accordance with the invention. 



The conventional spark plug shown in Figure 1 has 
a metal shell 10 with a hexagonal torque-receiving sur- 
face 12 at the upper end and a threaded section 14 at 

35 the lower end. A sealing washer 1 6 is carried on the shell 
10. At the lower end of the shell is a side electrode 18 
which consists of a length of Inconel wire welded at 20 
to the bottom edge of the Inconel shell. Housed within 
the shell is a centre electrode 22 carried in an insulator 

40 24. The side electrode 1 8 is bent towards the axis of the 
plug so as to form a spark gap 26 between itself and the 
centre electrode 22. 

In the Figures 2, 3, 4 and 5 only the shell 1 0 is shown. 
The manufacturing steps illustrated in those figures are 

45 carried out prior to the insertion of the centre electrode 
. 22 and the insulator 24 into the shell. 

Figure 2 shows a mandrel and an anvil 30 arranged 
on an axis 32. A spark plug shell 10 is shown between 
the mandrel and the anvil, with the side electrode 18 in 

50 its initial, straight form. The shell 10 has an internal step 
34, and the mandrel has a corresponding external shoul- 
der 36. 

The anvil 30 has a recess 38 with a first, curved sur- 
face 40 and a second surface 42 which forms an angle 
55 with the first surface and constitutes an abutment face. 

Figure 3 shows how the shell 1 0 is fitted over the 
mandrel 28. The extent to which the mandrel tip 44 ex- 
tends from the end of the shell is determined by the po- 
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sition of the abutment between the shoulder 36 and the 
step 34. 

The mandrel 28 and the anvil 30 are then driven to- 
wards one another as indicated by the arrows 46, along 
the axis 32. Conveniently the motive force driving the two 
parts together can be produced from a hydraulic ram or 
rams. 

As can be seen in Figure 3, the first contact between 
the electrode 1 8 and the anvil 30 is between the free end 
of the electrode and the curved surface 40. As the man- 
drel and anvil approach one another still further, the free 
end of the electrode 18 is forced to travel along the 
curved surface 40 until it reaches the abutment face 42 
(Figure 4). At this point the electrode also comes into 
contact with a curved surface 48 on the mandrel 28. The 
presence of the mandrel at this point prevents the elec- 
trode 18 from being bent along a non-intended curve. 

The position of the abutment face 42 determines the 
final transverse position of the free end of the electrode 
18. Further closing movement of the mandrel and anvil 
causes the part of the electrode between its ends, where 
it is unconstrained, to be bent into a curved shape which 
is accommodated within the recess 38 and which ap- 
proximately, but not completely, lies against the curved 
surface 40. 

Finally, when the tip 44 of the mandrel comes into 
contact with the underside of the electrode 18, and the 
upperside of the electrode is in contact with the anvil, 
closing movement of the mandrel and the anvil is 
stopped. At this point the free end of the electrode is cor- 
rectly positioned both axially and radially relative to the 
shell 10. The mandrel 28 is then withdrawn, and the 
spark plug assembly can be completed by inserting a 
centre electrode assembly inside the shell 10. The de- 
sired spark gap can be set by arranging that the centre 
electrode assembly references in the shell with the step 
34, because the distance from this step to the electrode 
is accurately known as a result of the construction of the 
mandrel 28 and the forming process just described. 

The correct radial, or transverse, positioning of the 
free end of the electrode 18 is of particular importance 
when an insert of a special material such as platinum is 
included on the electrodes, because the platinum inserts 
on the centre electrode and on the side electrode should 
line up for optimum performance. A method of inserting 
a platinum tip is known from our copending patent appli- 
cation number GB 2 234 920. 

It will be noted in Figure 5 of the accompanying 
drawings that there is a gap between the first curved sur- 
face 40 of the anvil 30 and the final form of the side elec- 
trode 18. 

This gap is present to allow any spare material of 
the side electrode between the top end of the shell 10 
and the abutment face 42 to be accommodated without 
having any effect on the positioning of the electrode free 
end. 
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Claims 

1. Apparatus for positioning the side electrode (18) of 
a spark plug after the electrode has been welded to 

5 a cylindrical plug shell (10), the apparatus having a 

mandrel (28) with a tip (44) adapted to support the 
side of the electrode closest to the axis of the shell 
(10), an anvil (30), and means for providing relative 
closing movement between the mandrel and the 

10 anvil whereby the electrode is brought to its final 
position, characterised in that the mandrel has 
means (34,36) for supporting the shell on the man- 
drel at a predetermined axial position, and the anvil 
* has a recess with an opening which faces the man- 

is drel and with two working surfaces (40,42), the first 
surface (40) being curved to guide the end of the 
electrode towards the axis of the shell and the sec- 
ond surface (42) making an angle with the first sur- 
face so as to limit movement of the electrode end 

20 transverse to the axis (32) of the shell. 

2. Apparatus as claimed in Claim 1, characterised in 
that the shell (10) has a through bore with a stepped 
diameter, and the mandrel (28) has a shoulder (36) 

25 adapted to seat on the step (34) to position the man- 
drel tip (44) relative to the shell. 

3. Apparatus as claimed in Claim 1 or Claim 2, char- * 
acterised in that the first surface (40) of the anvil (30) 

30 has a curvature greater than the curvature to be 
imparted to the side electrode (18). 

4. A method of positioning the side electrode (18) of a 
spark plug after the electrode has been welded to a 

35 spark plug shell (10), the method comprising the 
step of first bending the free end of the electrode 
(18) toward the plug axis (32), characterised by the 
further steps of stopping further transverse move- 
ment of the end relative to the axis, and then bending 

40 the part of the electrode between its ends into a 
curve. 

5. A method as claimed in Claim 4, characterised in 
that the bending is controlled by an anvil (30) on one 

45 side of the electrode (18) and by a mandrel (28) on 
the other side. 

6. A method as claimed in Claim 5, characterised in 
that the mandrel (28) provides an abutment (36) 

so against which the electrode (1 8) is located to control 
the axial distance between the electrode and a ref- 
erence point (34) on the plug shell. 

55 Patentanspruch 

1 . Ein Apparat zur Anordnung der Seitenelektrode (18) 
einer Zundkerze nachdem die Elektrode auf ein 
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zylinderformiges Kerzengehause (10) geschweisst R 
wurde, wobei der Apparat einen Dorn (28) hat, mit 
einer Spitze (44), die so ausgelegt ist, dass sie die 1. 
Seite der Elektrode tragen kann, die am nachsten 
zur Achse des Gehauses (1 0) liegt, einen Amboss s 
(30) und eine Vorrichtung zur Erzeugung einer rela- 
tiven Schliessbewegung zwischen dem Dorn und 
dem Amboss, wodurch die Elektrode in ihre endgul- 
tige Stellung gebracht wird, dadurch gekennzeich- 
net dass der Dom Vorrichtungen (34, 36) hat, urn 10 
das Gehause auf dem Dorn in einer vorbestimmten 
axialen Stellung zu tragen und dass der Amboss 
eine Aussparung mit einer Offnung hat, die dem 
Dorn gegenuber liegt und mit zwei Laufflachen (40, 
42), wobei die erste Oberflache (40) gebogen ist, urn 15 
das Ende der Elektrode zur Achse des Gehauses 
hin zu fuhren und die zweite Oberflache (42) einen 
Winkel mit der ersten Oberflache bildet, urn die 
Bewegung des Endes der Elektrode quer zur Achse 
(32) des Gehauses zu begrenzen. 20 

.2. Ein Apparat nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das Gehause (10) eine Durchboh- 
rung mit einem Stuf endurchmesser hat und dass der 
Dorn (28) einen Vorsprung (36) hat, der so ausge- 25 2. 
legt ist, dass er auf der Stufe (34) liegt, urn die Dorn- 
spitze (44) im Verhaltnis zum Gehause 
anzuordnen . 

3. Ein Apparat nach Anspruch 1 Oder Anspruch 2, 30 
dadurch gekennzeichnet, dass die erste Oberflache 

(40) des Ambosses (30) eine Biegung aufweist, die 3. 
grosser als die Biegung ist, die fur dieSeitenelek- 
trode (18) vorgesehen werden muss. 

35 

4. Eine Methode zur Anordnung der Seitenelektrode 

(18) einer Zundkerze nachdem die Elektrode auf 4. 
das Gehause einer Zundkerze (10) geschweisst 
wurde, wobei die Methode die Etappe eines ersten 
Biegens des freien Endes der Elektrode (18) zur 40 
Achse der Kerze (32) beinhaltet, gekennzeichnet 
durch die weiteren Etappen des Anhaltens der wei- 
teren Querbewegung des Endes im Verhaltnis zur 
Achse und danach des Biegens des Teils der Elek- 
trode zwischen ihren Enden zu einem Bogen. *s 

5. Eine Methode nach Anspruch 4, dadurch gekenn- 
zeichnet, dass das Biegen von einem Amboss (30) 5. 
auf einer Seite der Elektrode (18) und von einem 

Dorn (28) auf der anderen Seite betatigt wird. so 

6. Eine Methode nach Anspruch 5, dadurch gekenn- 
zeichnet, dass der Dom (28) eine Auflage liefert, 6. 
gegen welche die Elektrode (18) angebracht ist, urn 

den axialen Abstand zwischen der Elektrode und ss 
einem Bezugspunkt (34) auf dem Gehause der 
Kerze zu regeln. 



vendications 

Appareil pour positionner I'electrode laterale (18) 
d'une bougie cfallumage apres que I'electrode a ete 
soudee a un boitier de bougie cylindrique (10), 
I'appareil presentant un mandrin (28) avec une 
pointe (44) destinee a supporter le cote de I'elec- 
trode le plus proche de I'axe du boitier (10), une 
enclume (30) et des moyens destines a fournir un 
mouvement de fermeture relatif entre le mandrin et 
I'enclume, ''electrode etant de ce fait amenee en sa 
position finale, caracterise en ce que le mandrin pre- 
sente des moyens (34, 36) destines a supporter le 
boitier sur le mandrin en une position axiale prede- 
terminee, et I'enclume presente un evidement avec 
une ouverture qui fait face au mandrin et avec deux 
surfaces de travail (40, 42), la premiere surface (40) 
etant incurvee afin de guider I'extremite de I'elec- 
trode vers I'axe du boitier et la seconde surface (42) 
faisant un angle avec la* premiere surface, de 
maniere a limiter le mouvement de I'extremite de 
I'electrode de maniere transversale par rapport a 
I'axe (32) du boitier. 

Appareil selon la revendication 1 , caracterise en ce 
que le boitier (10) presente un alesage de passage 
avec un diametre etage et le mandrin (28) presente 
un epaulement (36) destine a reposer sur le gradin 
(34) afin de positionner la pointe (44) du mandrin par 
rapport au boitier. 

Appareil selon la revendication 1 ou 2, caracterise 
en ce que la premiere surface (40) de I'enclume (30) 
presente une courbure superieure a la courbure 
devant etre impartie a I'electrode laterale (18). 

Methode pour positionner I'electrode laterale (18) 
d'une bougie d'allumage apres que I'electrode a ete 
soudee a un boitier (10) de bougie d'allumage, la 
methode comprenant I'etape consistant a incliner 
d'abord I'extremite libre de I'electrode (18) vers I'axe 
(32) de la bougie, caracterisee par les etapes sui- 
vantes consistant a d'abord arrdter tout autre mou- 
vement transversal de I'extremite par rapport a I'axe, 
puis a plier la partie de I'electrode entre ses extre- 
mites en une courbe. 

Methode selon la revendication 4, caracterisee en 
ce que I'inclinaison est commandee par une 
enclume (30) sur un cote de I'electrode (18) et par 
un mandrin (28) sur I'autre cote. 

Methode selon la revendication 5, caracterisee en 
ce que le mandrin (28) fournit une butee (36) contre 
laquelle I'electrode (1 8) est placee afin de comman- 
der la distance axiale entre I'electrode et un point de 
reference (34) sur le boitier de la bougie. 
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